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LIST OF ABBREVIATIONS AND ACRONYMS 

 

CLEAN  Comprehensive Long-term Environmental Action Navy  

CTO  Contract Task Order 

MCL  Maximum Contaminant Level 

ml/min  milliliters per minute 

NAS  Naval Air Station 

NTU  nephelometeric turbidity unit 

PID  photoionization detector 

RCRA   Resource Conservation Recovery Act 

TtNUS  Tetra Tech NUS, Inc. 

ug/l  microgram per liter 

USEPA  United States Environmental Protection Agency 

UTL  upper tolerance limit 
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EXECUTIVE SUMMARY 

This Groundwater Background Report Update presents the results of the background groundwater study 

conducted by Tetra Tech NUS, Inc. (TtNUS) at Naval Air Station (NAS) Corpus Christi in January 2005.  The 

study described in this report establishes the background concentration for arsenic in unimpacted 

groundwater during the study period of this report.      

 

The calculated arsenic background groundwater concentration is expressed as an upper tolerance limit 

(UTL) using methodology presented in U.S. Environmental Protection Agency (USEPA) guidance 

documents.  The UTL value produced from this study will be compared to groundwater sample results to 

determine whether arsenic concentrations in groundwater exceed the established background UTL. 

 

The calculated background UTL for arsenic in groundwater is 28.4 micrograms per liter (ug/L).   
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1.0  INTRODUCTION 

This Groundwater Background Report Update presents the results of the background groundwater study 

conducted at Naval Air Station (NAS) Corpus Christi in January 2005.  The study described in this report 

establishes the background concentration for arsenic in unimpacted groundwater during the study period of 

this report.      

 

The calculated arsenic background groundwater concentration is expressed as an upper tolerance limit 

(UTL).  The UTL value produced from this study will be compared to groundwater sample values to determine 

whether arsenic concentrations in groundwater exceed the established background UTL. 

 

Tetra Tech NUS Inc. (TtNUS) completed the work tasks outlined herein under Contract Task Order (CTO) 

No. 0340, Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62467 94-D-0888. 

 

The remainder of this report is organized in the following sections: 
 

Section 2 presents a summary of the purpose of the investigation.   

  

Section 3 presents a description of the field and laboratory activities.  

 

Section 4 summarizes the findings background evaluation.   

 

Section 5 lists references for this report.   

 

Appendix A presents the field sample logs.   

 

Appendix B presents the laboratory data package.   

 

Appendix C presents a summary of the arsenic UTL calculations.   
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2.0  BACKGROUND 

The objective of the background study was to develop a site background value for arsenic in groundwater.  

The current arsenic background concentration for NAS Corpus Christi in groundwater is 50 micrograms per 

liter (ug/L).  This background value was set based upon existing technology and laboratory analytical 

methods, as determined by Halff & Associates in the Resource Conservation and Recovery Act (RCRA) 

Background Investigation Report for NAS Corpus Christi, dated November 1996.  Since issuance of that 

report the Maximum Contaminant Level (MCL) for arsenic was lowered to 10 ug/L.  The Safe Drinking Water 

Act required the U.S. Environmental Protection Agency (USEPA) to revise the existing 50 ug/L MCL 

standard for arsenic.  Therefore, the previous background level is no longer valid and a new arsenic 

background value was developed.  A site background study was required to determine if the site background 

concentration for arsenic is greater than the new MCL of 10 ug/L. 
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3.0 SAMPLING AND ANALYSES 

3.1 GROUNDWATER SAMPLING 

Groundwater samples were collected from eight existing background wells at NAS Corpus Christi.  Figure 3-

1 depicts the locations of the background monitoring wells.  Two other background wells (BG-2 and BG-3) 

could not be located during the sampling event.  Monitoring well BG-3 appears to have been located (through 

historical maps) in a housing area currently under construction at the time of the sampling event.  

Groundwater samples collected as part of this background study were submitted to a fixed-based laboratory 

for analysis of arsenic only. 

 

3.2 MONITORING WELL RE-DEVELOPMENT 

The water level and total depth of each background monitoring well was measured.  In each monitoring well, 

with the exception of one well, the total depth of the wells corresponded to the well logs.  A “hard” bottom 

was felt in these wells indicating that there was no accumulation of sediment.  In monitoring well BG-104 a 

soft bottom was observed.  Monitoring well BG-104 was, therefore, re-developed using a submersible pump.  

Measurements of pH, temperature, turbidity and specific conductance were collected after each well casing 

volume was removed and recorded in the field logs.  Well development proceeded until the water was clear 

to the eye.  A copy of the Monitoring Well Development Record for monitoring well BG-104 is included as 

Appendix A.  

 

3.3 MONITORING WELL SAMPLING 

Groundwater samples were collected from the background monitoring wells using the low-flow purge 

sampling method.  The goal of the procedure was to obtain a turbidity level of less than 10 nephelometric 

turbidity units (NTU) and to achieve a water level drawdown of less than 0.3 feet during purging and 

sampling.  In all wells the NTU value at the time of sampling was less than 10 NTUs.  However, in some 

wells the drawdown was greater than 0.3 feet.  A peristaltic pump with 1/4-inch Teflon® tubing was used for 

well purging and groundwater sample collection.  Copies of the Low-Flow Purge Data Sheet and 

Groundwater Sample Log Sheet are included as Appendix A.   

 

The following steps were used during groundwater sampling.   

 

1. A photoionization detector (PID) was used to measure headspace gases while opening the 

monitoring well.  There were no PID readings above the instrument detection level.  The water level 

and total depth of the well was measured and recorded.   



TETRA TECH NUS, INC.
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2. The sample tubing was slowly lowered into the well so that the pump intake was within the 

saturated screen length of the well and at least two feet above the bottom of the well. 

 

3. The initial pump rate was set at approximately 100 milliliters per minute (ml/min).  The flow rate was 

maintained at 100 ml/L or less in all wells during purging and sampling protocols.  The groundwater 

level drawdown did exceed 0.3 feet in some of the wells. 

 

4. Water level and water quality parameters (pH, specific conductance, temperature, turbidity, 

oxidation-reduction potential and dissolved oxygen) were measured and recorded every five to 10 

minutes during purging activities.  The data was recorded on the Low-Flow Purge Data Sheet which 

is presented in Appendix A. 

 

5. After stabilization was achieved, sampling began when a minimum of two saturated screen volumes 

had been removed and three consecutive readings, taken at 5 to 10 minute intervals, were within the 

following limits: 

• pH ±0.2 standard units 

• Specific conductance ±10% 

• Temperature ±10% 

• Turbidity less than 10 NTUs 

• Dissolved oxygen ±10% 

 

6. Final well stabilization parameters were recorded on the Groundwater Sample Log Sheet presented 

in Appendix A. 

 

Groundwater samples were collected into pre-preserved sample containers by allowing the pump discharge 

to flow gently down the inside of the container with minimal turbulence.  The groundwater samples to be 

submitted for laboratory analyses were immediately labeled and placed on ice in an insulated cooler 

awaiting packing and shipment.   

 

3.4 ANALYTICAL PROCEDURES AND DATA VALIDATION 

Groundwater samples collected were analyzed for arsenic only by USEPA Method 6010.   

 

Analytical data obtained as part of this investigation were subjected to data validation.  The environmental 

samples collected were analyzed by E-Lab of Tennessee, and in accordance with state and federal 

guidance documents that establish definitive analytical/technical elements, i.e., USEPA SW-846 Methods.   
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Overall, the data meets the general requirements of the project objectives and data should be considered 

valid and acceptable. 



Rev. 1 
07/12/05 

 

 CTO 0340 
4-1 

3294sr 

4.0 BACKGROUND CONCENTRATION EVALUATION 

Background metals concentrations were calculated using methodology presented in USEPA guidance 

documents.  The guidance pertaining to the statistical analysis was obtained from the following documents: 

 

1. Interim Final Guidance - Guidance Document on the Statistical Analysis of Groundwater Monitoring 

Data at RCRA Facilities, USEPA 530/SW-B9-026, 1989. 

 

2. Addendum to Interim Final Guidance - Guidance Document on the Statistical Analysis of 

Groundwater Monitoring Data at RCRA Facilities, July 1992. 

 

3. Texas Natural Resource Conservation Commission, Chapter 350 – Risk Reduction Program Rule, 

Section 350.79, Comparison of Chemical of Concern Concentration to Protective Concentration 

Levels. 

 

4. Gilbert, R. O., Statistical Methods for Environmental Pollution Monitoring,  

Van Norstrand Reinhold, New York, New York, 1987. 

 

The analytical results of the groundwater samples collected from the background monitoring wells ranged 

from non-detect to 39 ug/L.  A summary of the analytical results are presented in Table 4-1.  A copy of the 

laboratory data package (Form 1A) is presented in Appendix B.   

 

One value (39 ug/L) was removed from the dataset as it is believed that the value is not indicative of 

background conditions.  The concentration of 39 ug/L was recorded in the groundwater sample from 

monitoring well BG-104.  This monitoring well was the only one which required re-development.  The 

construction of the monitoring well is questionable as it is located in a low swampy area in which the water 

level is above the top of the PVC casing within the flush mounted well vault.   

 

A total of eight results were used to calculate the background value.  The duplicate value from BG-114 was 

used in place of the rejected value from BG-104.  The use of the duplicate result from BG-114 was 

discussed and approved of by the TCEQ.  The method of statistical analysis was defined after reviewing the 

number of nondetect values in the data set.  There were two nondetect values.  The percentage of nondetect 

values (data with “U” or “UJ” qualifiers) was calculated to determine the statistical method to be employed to 

determine the UTL.  After replacing each nondetect by half its reported detection limit, the distribution type 

of the data was analyzed to determine whether the data were drawn from an underlying normal, log-normal 



Rev. 1 
07/12/05 

 

 CTO 0340 
4-2 

3294sr 

or undetermined distribution.  The Shapiro-Wilk test was used to determine the normality of the data set.  

The data set exhibited a lognormal distribution. 

 

TABLE 4-1 

SUMMARY OF ARSENIC BACKGROUND GROUNDWATER ANALYTICAL RESULTS 

NAS CORPUS CHRISTI, TEXAS 

 

Location Result 
(ug/L) 

Qualifier 

BG-3 3 U 
BG-101 3.1  
BG-104 39 (1)  
BG-106 4.4  
BG-108 3 U 
BG-110 4  
BG-112 3.7  
BG-114 8.2  
BG-114 

(Duplicate) 

8  

 Note: (1) Value is considered anomalistic due to condition 
of the monitor well and therefore was not used in 
calculating background value. 

 

Once the normality of the data was determined, the UTL was calculated.  The UTLs present one-sided UTLs 

with ninety-five percent (95%) coverage and 95% confidence.  This allows the user to assume with 95% 

certainty that a given UTL value is higher than 95% of the possible sample values from the same population.  

 

The calculated background UTL for arsenic in groundwater as determined using the above methods is 28.4 

ug/L.  Detailed UTL calculations are provided in Appendix C.  
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MONITORING WELL DEVELOPMENT RECORD 
 
 



Tetra Tech NUS, Inc. MONITORING WELL Page 1 of 1
Houston, Texas DEVELOPMENT RECORD

Well: BG-104 Depth to Bottom (ft.): 16.64 (TOC) Responsible Personnel: LB/JR
Site: Background Static Water Level Before (ft.): 0.0 (TOC) Drilling Co.: Lewis Environmental
Date Installed: 4/2/96 Static Water Level After (ft.): 2.02 (TOC) Project Name: NAS Corpus Christi
Date Developed: 1/12/05 Screen Length (ft.): 15 Project Number: N7301
Dev. Method: Pump Specific Capacity: NA
Pump Type: Whale Casing ID (in.): 2

Time Cumulative 
Water Volume       

(gallon)

Water Level 
Readings          
(Ft. BGS)

Temperature 
(Degrees C)

pH Specific 
Conductance 

(S/cm)

Turbidity 
(NTU)

Remarks                      

1036 0.00 Begin pumping

1039 4 1.50 26.38 8.40 2.05 330 dirty, silty, dark gray

1042 8 1.92 22.98 8.10 0.900 69 slightly silty

1044 12 2.01 22.59 7.53 0.995 44 cloudy

1047 16 2.02 22.34 7.05 0.887 37 clear, yellow tint

1049 18 2.02 22.41 7.01 0.881 34 clear, yellow tint

Well was redeveloped 
because it had a soft bottom.  
The well is located in a low 
wet area.  The water level in 
the well was above the top of 
the PVC pipe.  Water 
appeared to have flowed out 
of the well and into the well 
vault.  
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LOW FLOW PURGE DATA SHEET 
 
 



Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-3
PROJECT NUMBER: N7301 DATE: 1/15/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
1240 7.75
1250 7.96 100 6.42 1.00 0 6.37 25.84 -1 0.0
1300 7.97 100 6.53 1.05 0 4.10 25.01 -2 0.0
1310 7.99 100 6.58 1.04 0 4.29 25.41 0 0.0
1320 8.02 100 6.62 1.02 0 4.48 25.82 2 0.0
1330 8.02 100 6.61 1.01 0 2.36 25.57 6 0.0
1340 8.02 100 6.60 1.04 0 2.35 24.40 8 0.0
1350 8.01 100 6.60 1.04 0 2.16 24.42 12 0.0
1400 8.02 100 6.55 1.05 0 2.09 24.40 15 0.0
1410 8.02 100 6.52 1.05 0 2.04 24.38 18 0.0
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-101
PROJECT NUMBER: N7301 DATE: 1/15/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
1130 1.96
1140 1.98 100 5.6 10.70 53 1.01 20.7 -24 clear, slightly turbid
1200 1.98 100 5.59 10.50 58.5 0.82 21.6 -30 clear, slightly turbid
1215 1.98 100 5.63 10.20 20.2 0.74 21.1 -30 clear, slightly turbid
1230 1.99 100 5.66 9.79 62.2 0.64 21.2 -27 clear
1245 1.99 100 5.68 9.44 62.7 0.64 21.2 -27 clear
1300 1.99 100 5.68 9.25 7.7 0.67 21.2 -20 clear
1315 1.99 100 5.68 9.19 5.9 0.60 21.4 -18 clear
1330 1.99 100 5.69 9.16 4.1 0.57 21.4 -18 clear
1335 1.99 100 5.69 9.15 4.5 0.57 21.4 -19 clear
1340 1.99 100 5.69 9.14 4.1 0.56 21.5 -17 clear
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-104
PROJECT NUMBER: N7301 DATE: 1/15/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
1000 +0.22 water level is above 
1010 +0.22 100 5.93 0.719 130 3.78 21.03 -15 0.0 the top of the PVC casing
1020 +0.22 100 5.91 0.702 120 3.57 20.87 -14 0.0 inside of the below ground 
1030 +0.22 100 5.96 0.706 66.7 4.67 21.68 -25 0.0 well vault
1040 +0.22 100 5.95 0.703 31.5 4.58 22.09 -28 0.0
1050 +0.22 100 5.98 0.732 19.8 2.97 20.79 -30 0.0
1100 +0.22 100 5.99 0.705 9.7 2.69 20.48 -34 0.0
1110 +0.22 100 5.99 0.728 5.2 2.52 20.35 -30 0.0
1120 +0.22 100 5.98 0.710 0 2.44 20.29 -33 0.0
1130 +0.22 100 5.99 0.721 0 2.48 20.26 -31 0.0
1140 +0.22 100 5.99 0.702 0 2.39 20.20 -36 0.0
1150 +0.22 100 5.98 0.703 0 2.32 20.20 -34 0.0
1200 +0.22 100 5.98 0.701 0 2.28 20.21 -35 0.0
1210 +0.22 100 5.98 0.703 0 2.21 20.21 -33 0.0
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-106
PROJECT NUMBER: N7301 DATE: 1/15/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
758 0.50
810 0.75 100 6.55 0.595 33.6 1.45 19.5 87 slight tan, slightly turbid
830 0.85 100 6.55 0.596 38.3 1.09 19.5 79 tan, slightly turbid
845 0.90 100 6.66 0.598 32.3 1.00 19.4 64 clear
900 0.92 100 6.54 0.598 27.8 0.92 19.7 53 clear
915 0.93 100 6.54 0.598 58.9 0.84 19.8 46 clear
930 0.94 100 6.53 0.595 17.9 0.77 20.0 42 clear
945 0.94 100 6.53 0.593 12.1 0.74 20.2 42 clear
1000 0.94 100 6.53 0.590 7.1 0.67 20.7 42 clear
1015 0.94 100 6.52 0.590 5.6 0.58 20.7 43 clear
1030 0.94 100 6.52 0.590 6.0 0.57 20.9 43 clear
1045 0.95 100 6.52 0.589 3.9 0.60 21.4 49 clear
1100 0.95 100 6.51 0.592 3.1 0.54 21.2 46 clear
1110 0.95 100 6.51 0.592 4.1 0.54 21.3 45 clear
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-108
PROJECT NUMBER: N7301 DATE: 1/15/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
745 3.14
755 3.25 100 6.45 0.900 151.0 8.61 21.38 100 0.1
805 3.26 100 6.41 0.900 128.0 4.19 20.59 94 0.0
815 3.26 100 6.45 0.900 89.0 7.49 20.69 96 0.1 recalibrate Horiba due
825 3.24 100 5.80 0.771 67.0 5.57 18.08 142 0.0 to erratic readings
835 3.24 100 6.35 0.718 43.9 3.93 19.08 108 0.0
845 3.27 100 6.47 0.698 32.9 3.36 21.14 88 0.0
855 3.27 100 6.48 0.700 16.8 3.33 21.17 87 0.0
905 3.25 100 6.53 0.691 19.2 3.36 20.72 78 0.0
915 3.25 100 6.56 0.677 10.6 3.55 21.06 75 0.0
925 3.24 100 6.57 0.672 8.2 4.50 21.84 78 0.0
935 3.23 100 6.59 0.683 8.9 3.31 21.12 65 0.0
945 3.23 100 6.58 0.690 9.2 3.30 21.08 61 0.0
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-110
PROJECT NUMBER: N7301 DATE: 1/15/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
1325 9.91
1335 10.22 100 7.01 1.72 51.8 4.27 26.37 -94 0.1
1345 10.48 100 6.87 1.53 40.6 3.37 25.82 -106 0.1
1355 10.61 100 6.42 1.34 38.1 2.17 24.92 -111 0.1
1405 10.91 100 6.28 1.36 21.4 1.79 24.75 -114 0.1
1415 10.94 100 6.23 1.39 16.6 1.59 24.83 -116 0.1
1425 11.25 100 6.14 1.44 12.2 1.42 24.69 -120 0.1
1435 11.48 100 6.07 1.51 9.8 1.29 24.61 -123 0.1
1445 11.61 100 6.06 1.54 12.6 1.26 24.95 -122 0.1
1455 11.69 100 6.06 1.58 15.4 1.23 25.01 -127 0.1
1505 12.14 100 6.01 1.60 8.2 2.27 26.03 -99 0.1
1515 12.27 100 6.03 1.61 9.7 2.32 25.26 -101 0.1
1525 12.41 100 6.05 1.63 9.2 2.29 24.88 -104 0.1
1535 12.68 100 6.03 1.63 9.8 2.31 24.44 -105 0.1
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-112
PROJECT NUMBER: N7301 DATE: 1/14/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
815 3.27
825 3.65 100 7.03 1.12 2.0 2.16 20.1 105 0.1
835 3.80 100 7.10 1.17 2.7 2.06 20.0 103 0.1
845 4.15 100 7.04 1.02 0.6 2.39 19.9 118 0.0
855 4.45 100 7.09 0.960 0.7 2.24 20.1 119 0.0
905 4.80 100 7.05 0.842 1.7 2.20 20.1 111 0.0
915 4.98 100 7.03 0.803 0.1 2.17 19.9 105 0.0
925 5.15 100 7.02 0.804 0.0 2.10 20.1 99 0.0
935 5.35 100 7.03 0.814 0.7 2.04 20.2 95 0.0
945 5.52 100 7.02 0.809 0.0 1.98 20.4 92 0.0
955 5.63 100 7.03 0.812 0.0 1.94 20.5 93 0.0
1005 5.68 100 7.03 0.820 0.0 1.90 20.7 93 0.0
1015 5.71 100 7.03 0.821 0.0 1.88 20.8 93 0.0
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Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET
Houston, Texas

PROJECT SITE NAME: NAS Corpus Christi, Background Wells WELL ID.: BG-114
PROJECT NUMBER: N7301 DATE: 1/14/2005

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity Comments
(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt
805 3.28
830 4.40 130 6.15 26.20 28.5 1.99 21.31 -75 clear, yellow tint
840 4.45 100 6.17 26.40 31.5 1.96 20.75 -77 clear 
850 4.60 110 6.18 26.70 27.9 1.72 19.87 -76 clear 
900 4.69 90 6.19 26.50 32.0 1.63 19.82 -77 clear 
915 4.80 100 6.21 26.20 31.3 1.60 20.42 -76 clear 
930 4.95 90 6.25 26.30 34.6 1.56 20.57 -76 clear 
945 5.05 90 6.29 25.70 37.4 1.41 21.75 -80 clear 
1000 5.14 90 6.31 25.50 38.9 1.37 27.79 -85 clear 
1005 5.15 70 6.32 25.20 22.1 1.31 22.23 -85 clear 
1010 5.19 70 6.23 25.00 20.4 1.31 22.62 -91 clear 
1015 5.22 70 6.24 22.50 12.3 1.31 22.90 -94 clear 
1020 5.27 70 6.24 21.00 10.0 1.37 22.62 -95 clear 
1025 5.30 70 6.25 20.80 10.0 1.41 22.52 -98 clear 
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GROUNDWATER SAMPLE LOG SHEET 
 
 
 
 



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Houston, Texas

Page 1  of  1 

  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG3
  Project No.: N7301     Sample Location: BG-3

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/15/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1410 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 6.52 1.05 24.38 0 2.04 18

PURGE DATA:

Date: 1/15/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 15.60

Static Water Level (WL): 7.75

One Casing Volume(gal): 1.6

Start (hrs): 1240

End (hrs): 1410

Total Time (min): 90

Total Vol. (gal): 3.3

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 12 feet bgs.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:

TBD: To Be Determined
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  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG101
  Project No.: N7301     Sample Location: BG-101

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/15/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1340 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 5.69 9.14 21.5 4.1 0.56 -17

PURGE DATA:

Date: 1/15/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 14.25

Static Water Level (WL): 1.96

One Casing Volume(gal): 1.6

Start (hrs): 1130

End (hrs): 1340

Total Time (min): 130

Total Vol. (gal): 3.3

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 12 feet bgs.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:

TBD: To Be Determined
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  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG104
  Project No.: N7301     Sample Location: BG-104

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/15/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1210 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 5.98 0.703 20.21 0 2.21 -33

PURGE DATA:

Date: 1/15/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 16.65

Static Water Level (WL): +0.22

One Casing Volume(gal): 2.4

Start (hrs): 1000

End (hrs): 1210

Total Time (min): 130

Total Vol. (gal): 5.2

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 12 feet bgs.

Water level is above the top of the PVC casing inside the below ground well vault.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:

TBD: To Be Determined



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Houston, Texas

Page 1  of  1 

  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG106
  Project No.: N7301     Sample Location: BG-106

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/15/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1110 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 6.51 0.592 21.3 4.1 0.54 45

PURGE DATA:

Date: 1/15/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 17.50

Static Water Level (WL): 0.50

One Casing Volume(gal): 2.4

Start (hrs): 0758

End (hrs): 1110

Total Time (min): 192

Total Vol. (gal): 5

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 12 feet bgs.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:

TBD: To Be Determined



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Houston, Texas
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  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG108
  Project No.: N7301     Sample Location: BG-108

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/15/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 0945 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 6.58 0.69 21.08 9.2 3.3 61

PURGE DATA:

Date: 1/15/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 11.96

Static Water Level (WL): 3.14

One Casing Volume(gal): 1.6

Start (hrs): 0745

End (hrs): 0945

Total Time (min): 120

Total Vol. (gal): 3.2

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 8 feet bgs.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:

TBD: To Be Determined



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Houston, Texas
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  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG110
  Project No.: N7301     Sample Location: BG-110

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/15/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1535 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 6.03 1.63 24.44 9.8 2.31 -105

PURGE DATA:

Date: 1/14/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 15.65

Static Water Level (WL): 9.91

One Casing Volume(gal): 1.6

Start (hrs): 1325

End (hrs): 1535

Total Time (min): 130

Total Vol. (gal): 4

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 12 feet bgs.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:

TBD: To Be Determined



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Houston, Texas
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  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG112
  Project No.: N7301     Sample Location: BG-112

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/14/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1015 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 7.03 0.821 20.8 0 1.88 93

PURGE DATA:

Date: 1/14/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 12.80

Static Water Level (WL): 3.27

One Casing Volume(gal): 1.6

Start (hrs): 0815

End (hrs): 1015

Total Time (min): 120

Total Vol. (gal): 3.4

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 10 feet bgs.

Collect MS/MSD Samples BGW-GW-BG112 MSD

BGW-GW-BG112 MSD

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:
X

TBD: To Be Determined



Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Houston, Texas
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  Project Site Name: NAS Corpus Christi, Background     Sample ID No.: BGW-GW-BG114
  Project No.: N7301     Sample Location: BG-114

    Sampled By: LB/JR
      []  Domestic Well Data     C.O.C. No.:
      [X]  Monitoring Well Data     Type of Sample:
      []  Other Well Type:       [X]  Low Concentration
      []  QA Sample Type:       []  High Concentration

SAMPLING DATA:

Date: 1/14/05 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1025 Visual Standard mS/cm        0C NTU mg/l mV
Method: Peristaltic Pump clear 6.25 20.8 22.52 10 1.41 -98

PURGE DATA:

Date: 1/14/05 Volume pH S.C. Temp. (C) Turbidity DO TBD TBD

Method: Peristaltic Pump SEE LOW FLOW PURGE DATA SHEET FOR DETAILS

Monitor Reading (ppm):0

Well Casing Diameter & Material

Type: 2" PVC

Total Well Depth (TD): 13.96

Static Water Level (WL): 3.28

One Casing Volume(gal): 1.6

Start (hrs): 0805

End (hrs): 1025

Total Time (min): 130

Total Vol. (gal): 3.2

SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

Arsenic 6010 X

OBSERVATIONS / NOTES:

Inlet tubing set at 8 feet bgs.

Collect duplicate sample.

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:
BGW-QC-BG114

TBD: To Be Determined
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APPENDIX B 
 

LABORATORY DATA PACKAGE 
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APPENDIX C 
 

UPPER TOLERANCE LEVEL CALCULATIONS 
 
 
 



Appendix C
 

NAS Corpus Christi
 

 
(a)  Shapiro-Wilk Test of Normality

(1)  ln of ln of
Sample No. Ordered Reverse Coefficient Vector Ordered Reverse Difference Coefficient Vector

Conc. Ordered Difference for W Test b(i) Conc. Order for W Test b(i)
x(i) x(n-i+1) x(n-i+1)-x(i) a(n-i+1) x(i) x(n-i+1) x(n-i+1)-x(i) a(n-i+1)

1 1.5 8.1 6.6 0.6052 3.99432 0.41 2.09 -1.69 0.6052 -1.021
2 1.5 8.0 6.5 0.3164 2.0566 0.41 2.08 -1.67 0.3164 -0.530
3 3.1 4.4 1.3 0.1743 0.22659 1.13 1.48 -0.35 0.1743 -0.061
4 3.7 4.0 0.3 0.0561 0.01683 1.31 1.39 -0.08 0.0561 -0.004
5 4.0 3.7 -0.3  0 1.39 1.31 0.08  0
6 4.4 3.1 -1.3 0 1.48 1.13 0.35 0
7 8.0 1.5 -6.5 0 2.08 0.41 1.67 0
8 8.2 1.5 -6.7 0 2.10 0.41 1.70 0
 

sum= 34.4000   b=sum of (bi)= 6.29 sum of ln (Xi)= 10.30  b=sum of (bi)= -1.616
Mean (Xi) = 4.3000   Mean Xy= 1.29  

n= 8 n= 8
Std. Dev.= 2.5768 Std. Dev. (of ln)= 0.6461

W cal.=[b/Std.Deviation*(sqrt(n-1)]^2   
W cal.= 0.8524 W cal.= 0.893  

W table (0.05,8)= 0.8180 W table (0.05,8)= 0.8180
W cal>W table Normality= Normal W cal>W table Normality= Lognormal

It is lognormal distribution.

Normal UTL n=8 Lognormal UTL n=8
95% UTL = mean+k*SD k=3.188 95% UTL = e^(Xy+KSy) k=3.188
95% UTL = 12.51 ug/L   95% UTL = 28.43 ug/L

   95% UTL = 0.028 mg/L
(1) analytical results in ug/L.

95%UTL of Arsenic in Background Groundwater Samples 

W cal.=[b/Std.Deviation*(sqrt(n-1)]^2

C-1


